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[57] ABSTRACT

A guiding ring (4) having a spherical mnside surface i1s
supported inside an annular rubber cushion (3) which in
turn is supported inside a metal case (1). A body (2)
having a spherical outer surface cooperates with the
inner surface of the ring to permit rotational movement.

Bellows (5) attached to axial abutments (6,7) of the case
protect the joint from abrasive elements. The case 1s
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1
PIVOT BEARING

BACKGROUND OF THE INVENTION

The mvention relates to a pivot bearing including a
spherical body held in a case, the spherical body being
supported in the housing by a ring-like cushion of rub-
ber.

A pivot bearing of this kind is disclosed in U.S. Pat.
No. 4,883,263, which is incorporated herein by refer-
ence. The pivot bearing 1s configured as a bearing for
axle supports, steering gear or the like 1n motor vehi-
cles, and has a spherical body which rigidly surrounds a
link pin circumferentially. Between the case and the link
pin 1s a sleeve-like link body of elastomeric material
under radial bias. At both ends of the elastomeric link
body there are supporting rings by which it is held in
the case and which simultaneously provide a limit for
the deflection movements. The dynamic characteristics
of this pivot bearing are not very satisfactory; swiveling
angles of more than 10° and low-force swiveling move-
ment cannot be achieved. Furthermore, due to the con-
figuration of the rubber cushion the properties of isolat-
ing vibrations produced in operation are not very satis-
factory.

SUMMARY OF THE INVENTION

The invention is addressed to the problem of improv-
ing the prior art pivot bearing so that swiveling angles
of more than 10° can be executed with particularly low
force, and so that the pivot bearing will have improved
properties for the isolation of vibrations produced in
operation.

According to the invention, a spherical body (a body
having a spherical outside surface) 1s supported inside
the rubber cushion by a gmiding ring of a hard materal,
and the body is sealed by at least one bellows fixed to

the case. The pivot bearing has good dynamic charac-
teristics over a long useful life. Wide swiveling angles

can be worked with low force, and the bearing has
good. properties for isolation of vibrations produced 1n
operation. The pivot bearing is used with preference in
the area of wheel guiding elements and the steering of
motor vehicles. In operation, not only great forces are
produced in the axial and radial direction but also great
movements in the linkages. The pivot bearing accord-
ing to the invention can withstand extreme conditions
and can absorb, for example, high axial forces of more
than 0.5 kN, great radial forces of more than 1 kN, and
very great deflection angles of more than 10° produced
under low force. Due to the bellows which seals the
case from the spherical body, very good dynamic char-
acteristics are assured over a long period of use. The
pivot bearing i1s thus well protected against external
influences.

Since the guiding ring, which has a spherical inside
surface facing the spherical outside surface of the body,
has a lesser axial length than the spherical body, an
excellent angular mobility is assured.

According to an advantageous embodiment, the con-
fronting surface areas of the guiding ring and/or of the
spherical body are provided with a friction-reducing
surface coating such as PTFE, or the guiding ring itself
is made of glass fiber-reinforced PTFE. A good low-
force relative mobility between the guiding ring and the
spherical body partially covered by the guiding ring is
thereby achieved while avoiding life-shortening wear.
As regards especially simple, low-cost manufacture, the
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2

guiding ring can consist of glass fiber-reinforced poly-
tetrafluorethylene. In addition to good dynamic charac-
teristics, such a pivot bearing 1s distinguished by a com-
paratively low mass. The guiding ring and the cushion

~can be joined together with an adhesive.

The rubber cushion can have a substantially rectan-
gular cross section with a radial thickness and an axial

width, the ratio of the radial thickness to the axial width
amounting to 1:1 to 1:4. Such a ratio has good dynamic
characteristics. On the one hand, such a rubber cushion
assures good isolation of vibrations caused by operation
combined with sufficient cushioning of the case on the
spherical body both radially and axially, and on the
other hand a precise positioning of the relatively mov-
ing parts of the pivot bearing.

In an advantageous embodiment provision is made
for the rubber cushion to be contained in a case of pot-
shaped cross section. The case can be divided axially
and can be bipartite, while the cushion 1s fastened with
adhesive at least within the radial boundary of the case.
The case can be formed, for example, by two substan-
tially L-shaped parts, one of the L-shaped parts being
locked or fastened around the other. For the sake of
ease of manufacture and assembly, the cushion can be
vulcanized onto the case part that is next to the spheri-
cal body. The bonding of the cushion to the case part
can be performed along its entire inside or only in the
area of the cylindrical surface of the relatively interior
part of the case. If the cushion is bonded only to the
cylindrical surface and not in the areas of the case that
extend radially, a gap can be provided between the
cushion and the lateral inside face of the case by con-
trolling the shrinkage due to vulcanization of the cush-
ion. The isolation of high-frequency vibrations is then

especially effective.
To limit relative displacements of the case in the axial

direction against the spherical body, the case can have
on both sides in the area of its lateral inside faces in-
wardly facing abutment flanges, and the abutment
flanges can be of such a shape and size that they serve
simultaneously as security against loss in the event of
the damage or destruction of the rubber cushion.

The abutment flange, which can be formed by the
lateral faces of the case, can advantageously have for
the purpose an inside diameter that is greater than the
outside diameter of the spherical body and smaller than
the greatest outside diameter of the guiding ring.

The case can have holding means at 1ts lateral faces in
which the bellows is held. With an eye to low manufac-
turing costs and ease of assembly, it is advantageous for
the holding means and the abutment flange to be
merged into one piece and form components of the case.
The three-fold function of the case combined with ease
of manufacture is of outstanding importance. The radi-
ally inward facing surfaces of the case parts can for that
purpose be rounded by more than 90° by axially rolling
the material. This rounding extends over the entire
circamference, so that on the one hand the case is sup-
ported against axial movement by the cushion held by
the joint and an abutment flange function 1s produced
combined with security against loss, and that on the
other hand the rolled margin of the axial abutment
flanges serves to hold the bellows which protects the
ball joint against contamination and wear.
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DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an axial cross-section of a first embodiment
of pivot bearing;

FIG. 2 i1s an axial cross-section of a second embodi-
ment of pivot bearing;

FIG. 3 1s a view similar to FIG. 3 showing the bear-
ing swivelled to maximum deflection;

FIG. 4 1s an axial cross-section of a third embodiment
of pivot bearing;

FIG. 5 is similar to FIG. 4 but shows a threaded shaft
instead of a tube.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

In FIGS. 1 to 4 embodiments are shown of pivot
bearings which consist essentially of a case 1, a spherical
body 2 fixed to a sleeve 14, a cushion 3 of rubber, and a
gutding ring 4 of a hard material. The case 1 in the
embodiments is bipartite, the two parts 1.1 and 1.2 col-
lectively having an essentially pot-like cross section.
The spherical body 2 1s carried in a guiding ring 4 with
a spherical inside surface, both the body 2 and the ring
4 being a hard metal such as steel, one of the body 2 and
the ring 4 having an antifriction coating 12 such as
PTEE thereon. Alternatively, the one of the body 2 or
ring 4, preferably ring 4, is of a bronze alloy of low
friction characteristics, or of a plastic, preferably glass-
fiber reinforced PTFE. The rubber cushion 3 is ring-
shaped and surrounds the guiding ring with radial bias.
The cushion is vulcamized at least to the cylindrical
portion of the case 1 and, to avoid tensions that might
reduce useful life, it 1s gauged when the bearing 1s as-
sembled. The case 1 has holding means 8 and 9 on both
sides, in each of which one axial end of a bellows 5 is
held. The other axial end of the bellows encircles with

radial bias the circumference of a mounting means that
is used. The bellows 5 protects the ball joint against dirt
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and wear and thereby assure low-friction relative move- 4

ment even under unfavorable conditions of use, and
thus assures good dynamic characteristics over a long
period of use.

The embodiment shown in FIG. 1 has a case 1 of

pot-shaped cross section, which consists of two case 45

parts 1.1 and 1.2 each. The rubber cushion 3 is vulca-
nized in the case part 1.2 at the radially inward pointing
Iimb of the abutment flange 6 and at the radial, cylindri-
cal wall. Case part 1.1 1s pressed axially onto case part
1.2 and beaded inward on the side facing away from the
abutment flange 7. The case 1 is gauged during manu-
facture so as to reliably prevent tensions within the
cushion 3. The cushion 3 and the guiding ring 4 can be
joined together by adhesive in order to simplify assem-
bly of the pivot bearing.

In FIG. 2 there is shown a pivot bearing in which the
cushion 3 is first vulcanized in tubular form and then
forced in between the guiding ring 4 and the case 1. To
simplify manufacture, the case part 1.2 is undercut in
the axial direction. This configuration results 1n a rela-
tively reduced case diameter in comparison to the em-
bodiment in FIG. 1. After the cushion 3 has been forced
between case part 1.2 and guiding ring 4, case part 1.1
can be pressed axially on to part 1.2 and thus forms the

second axial abutment flange 7.
- In FIG. 3 is shown the pivot bearing from FIG. 2,
wherein the maximum deflection of the sleeve 14 in the
bearing 1s represented in broken lines. The bellows 5 1s
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able to follow the deflections of the pivot bearing with-
out relative movement at its points of attachment.

In FIG. 4 is shown a pivot bearing which is vuica-
nized only along the radial surface of the case 1. In the
area of the abutment flanges 6 and 7 the cushion 3 is not
bonded to the case. By means of vulcanization shrink-

age the cushion 3 can, as shown in this example, define

a gap with the abutment flanges 6 and 7, resulting In
better isolation of high-frequency vibrations. In this
example the two case parts 1.1 and 1.2 are made sym-
metrical with one another, resulting in further simpli-
fied manufacture. The rubber cushion 3 is surrounded
with radial bias on its circumference by a holding ring
10 which is held in case 1 by friction on the side facing
away from the cushion 3.

In the embodiments of FIGS. 14, the case 1 1s typl-
cally fixed to the body of an automobile and the sleeve
14 accommodates a tie rod of the steering system.

The pivot bearing of FIG. 5 differs from that in FIG.
4 only in its central mounting. The spherical body 2 in
this example circumferentially surrounds a pin 11 and 1s
associated with the latter in a rigid manner. The pin 11
has a screw thread at both its extremities in the axial
direction, to which wheel guiding means of motor vehi-
cles can be fastened.

I claim:

1. Pivot bearing comprising

a case comprising two parts, each part having a cylin-
drical inside surface and a cylindrical outside sur-
face, the inside surface of one of said parts being fit
on the outside surface of the other of said parts,

a rubber cushion of annular shape positioned against
the inside surface of the other of said parts, said
cushion having a central axis,

a guiding ring coaxially inside said rubber cushion,
said guiding ring having a spherical inner surface,
and

a body having a spherical outer surface which coop-
erates with said inner surface of said ring to permit
rotational movement.

2. Pivot bearing as in claim 1 further comprising a
friction reducing coating on at least one of said spheri-
cal inner surface and said spherical outer surface.

3. Pivot hearing as in claim 1 wherein said guding
ring 1s made of glass fiber reinforced PTFE.

4. Pivot bearing as in claim 1 wherein said rubber
cushion has a rectangular cross-section having a radial
extent perpendicular to said axis and an axial extent
parallel to said axis.

5. Pivot bearing as in claim 1 wherein said case parts
each have an annular flange which extends radially
inward toward said axis.

6. Pivot bearing as in claim § wherein said guiding
ring has an outside diameter, said spherical body hike-
wise having an outside diameter, said abutments each
having an inside diameter which, relative to said axis,
lies between said outside diameter of said guiding ring
and said outside diameter of said spherical body.

7. Pivot bearing as in claim 5 further comprising
bellows protecting said body, said abutments having
holding means for fixing said bellows to said case.

8. Pivot bearing as in claim 1 further comprising a
bellows protecting said body, said case having holding
means for fixing said bellows to said case.

9. Pivot bearing as in claim 1 wherein said rubber
cushion is vulcanized to said inside surface of the other
of said parts.

10. Pivot bearing as in claim 1 wherein said one case

part 1s pressed axially onto said other case part.
% * Xk x x
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